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WW** BALL BEARING COMPRISING A PERMANENT LUBRICATING LAYER AND METHOD FOR MAKING THE SAME 
K toSSKSS? BB " ! n<W™« KAHEHHfl C noCTOaHHHM CMA30HHHM CJIOEM H CIIOCOB 
(57) Abstract 

The present invention .pertains to the field of machine-tooling and 
may be used in the production of bearings. The bearing of the present 
invention includes outer (1) and inner (2) rings that comprise rolling paths 
between which rolling bodies (3) are mounted in a separator (4). The 
wor^g surfaces of the bearing parts are coated with a polymeric layer (5, 
6) which is impregnated.with a lubricant having an additional thin layer of 
a lubricant (7) thereon in the form of a film. The polymeric layer (5, 6) is 
made of an anode electro-deposhion material of the styrol-acryiate 
copolymer type, while the lubricant impregnated therein is selected so as 
to be compatible with the working lubricant of the bearing. The main 
conroanbility criteria are the value of the rolling friction coefficient of the 
lubricating mixture thus obtamed, fce value of me perie^ 
said mixture and the value of the cinematic viscosity coefficient of the 
permanent lubricating layer. The thickness of the polymeric layer (5, 6) m 
the rolling paths ranges from 0.3 to 3.0 urn, while the thickness of the 
additional lubricating layer (7) ranges from 0.5 to 5.0 urn. This invention 
also relates to a method for making this bearing, wherein said method, 
comprises placing the bearing parts into an aqueous solution of an 
emdsion containing styrol-acrylate copolymers in amount of between 1 .8 
and 8.0 wt%. The polymer is then submitted to anode electro- deposition 
onto the working surfaces of the bearing parts, said parts being further 
dned and impregnated.with a lubricant that is compatible with the 
working lubricant of the bearing. This method also comprises performing 
a thermal treatment at a temperature ranging from 80 to 150 °C and for 
time period of between 10 and 40 minutes and finally assembling the parts 
under pressure for a time period of between 5 and 120 minutes. 
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nOOTMIIHHK KAHEHHfl C nOCTOHHHHM CMA30HHWM CJIOEM H CITOCOE 
ErO H3rOTOBJIEHHfl 



06«nacTb tcxhhkh 

H3o6pereHMe othochtca k 06/iacTH MauiMHOcrpocHHfl M MOtter 6biTb 
HcnqnuoBaHo np M HsrpTOBJieHHK noum h hh h kob pasjWHHoro THna. nomiinnHMiCH 

K3HCHH5I >I CKOJlbXeHH* IjpHMeHfllOT B KOHCTpyKURflX MailJHH H n P H6opOB, B KOTOpblX 

ohh P a6oTajoT a wh P okom ananasoHe nacTOT BpauieHH*, TCMncpaiyp h HarpysoK. 
Sojiee ujwpoKoe npHMeHCHHe nozmiHnHHKOB xaHeHH* o6ycjioB;ieHo MCHbUJHM 

MOMCHTOM COnpQTHBJieHWI BpailieHHIO. (no _C P aBHeHHK) C nOfllUHnHHKaMH 

CKOjibxeKHA). noiiuiHnHMKM KaseHHn b&ianaioT 6ojibuieH necyuievi cnoco6HocTbK> Ha 
euHHMuy onopHon. . ruiomanH nomuHnHHica. xapaicrepH3yioTc;i npocTOTOH 
3KcnjiyaTauHH m MCHbuiMM 'pacxoaoM CMasoHHbix MaTepHajioB. n P n 3 tom xoppuian 
CMa3biBaeMocTb no/xujHnHHKa q6ecneHHBaer ero abjiroBeHHocrb. 

npe^ecTByiouiHM ypoaeHb TexHHKH 
'M3BecTCH nomiiMnHHK KancHH* /l/ f HMeroiuHfl «apy)KHQc k BHppeHHee Ko^bua c 
nopoxxaMH KaneHHii, Me)Kjay KOTopbiMH paaMeuicHW raa KaseHH/i, yaep^iBacMbJe 
ccnapHpywiiiMM 3Jie M e H TOM. . MexAy xojibuaMH h VcjiaMH xaneHHn nq/uuHnHHica 
pacno/ipxceH TBepuwH cMasbsHbiH MaTcpwaji, koTopuH pabnoJidxeH Ha noBepxHogrnix 

AQpofcek KaweHHfl. B KaHeCTBe TBCpupW CM33KH npHMeHJIJOT JBHCy^bCfrKIl' MOJIH6iICHa, 

rpa4)HT h .TecJwiOH. 

HenocxaTKOM M3BecTnoro noimJHnHKKa nBJiaeTcjji to, hto nepeHCccHHc TDepiioii 
• cMaaKH b Mecra xoHTaKTa Te/i xaweHHn c ziopofocaMH KaHeHM Ko/ieu ocytuecTBJineTc^ 
HepaBHOMepHO. B more M3 6biTOMHOc KO/iifMccTBo TBepxioH cMa3KH na Aopoiiocax 
KaseHHfl.npHBoaHT k yMeHbiueHHK) paaHanbHoro aaappa Mexny neruiaMH nomiiwiHHKa 

M, K3K C^eUCTBHe,- K 3aKJlHHHBaHMK) TCJI K3MCHHII H K pa3pyuiCHHK) HepeMblWeK 

cenapaTopa. 

.. M3BecTHbi Taoce nojniJHnHHJOi CKOJib*eHHH h .CKO^b^uine. 3/ieMeHTbi /2/, 
KOTppbie HcnojibayioT b TUMccjioHarpyxeHHbix ycnoBHax ' pa6oTbi. B 3tom cnynat 
cjcpj3b3nuiMe ^eMCHTbj Bbi.nojiHeHbi. H3 HepxcaBwoiueft' ctojih "hjih cruiaBa mcah. BHyrpH 

KOTOpblX 3ajieJiaHbl UiapHKH KO H C H CT CHTH 0 ft "CM a3KH HJIH" T3KHC MBTepHanU, K3K 

. rpa4>HT, kepaMHKa, CMO/ia, ac6ecT h T.n,. 

OflHaKo jaKHe 9/ieMetfTbi. He ■ o6jianaiOT. B.bicoKoA npowHOCTbio, d oco6eHHOCTn 
npoHHo.cTbK)' Ha yiiap h no^roB'eMHOCTbio. ■ 
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H3BecreH raocc noaiuHiiHHK KaHemw /3/, npHHHTMfi 3a nparpTKn, cMaaoHHbift 
aioft KOToporo BwnojiHeH B.BHfle nojiHMepHoro 'hoKpunw pafcoHHx <noBepxHocreii 
aenwett nqnuiMnHHica. noJiHMepHpc noKpuTHe BunoJiHeko, HanpHMep, H3 
nojiirreTpacjwiyapHTOTKfleHa. 

HenocraTKOM Taicoro .nojuimnHHxa fla/wercA . ero OTHOCHTeJibHO HH3Kaa 
iioJiroBeMHocTh, araKxe Bbicojoiii yposcHb BM6pauHM npH pa6ore, o6ycjiokneHHbi ft kbk 

B03MOXHUM OTCyTCTBHCM COBMeCTMMOCTH MCXAy npHMeH^CMblMM paGoHHMH 

c M a3KaMH h MatepHanoM noJiMMepHpro nojcpbrnu, b peayjiMrare sero npoHcxo/urr 
B3aHMHaii peaiaiH* c M a30K h MaTepnajia c o6pa30BaHHe M TBepflbix Macrau, TaK h 

HaJIH^MeM 3HaMHTeJlbHOfi UlepOXOBaTOCTH nOBepXHOCTH nOKpblTHfl, HanpHMCp, H3-33 

oTcyrcTBH* onepauMH ee npHpa6oTKM (npMKaTKM). 

H3BecreH TaiOKe cnoco6 nojiyneHH* cMaaoHHoro cuion nyreM HaHeceHH* Ha 
pa6oHne noBepxHOCTH, nerajieM .nojuuMnHMKa aHTMcfrpHKiWOHHoro nojiHMepHoro 
noKpblTMfl, np H KoropoM.-.Ha MexajuiHHecKoe MsacjiHe, ■ nojawiioTCHHoc K 
nwioxHTcjibHOMy MeicrpoAy, 3/ieKipdocaxaeHHeM HaHocfrr noiiHMepHoe notfpbiTHe m 
boahoh BaHMbi, cocToamew. , H3 ^McneprHpyeMOH ' b Boae, aiqpiwaTHoft civionu 

(4-10 BCC.%) H COJIH KMCJIOpOilHOH KHCJIOTbl (0,1-0,8 BCC.%). IlpH 3TOM BbWepXKBaKDT 

cneayioiiuie' pejKMMbi pa6oTbi: rianpaxeHHe ot 3p no 300 b b TeHeHMe ot.30 ceKyKa no 
10 MHHyr. 3ajeM. waaejiHe npOMbtBaidT Boaoft h Te p m 006 p a6aTbi b aiOT npH TeMfiepaType 
130-30O°C BteneHHM ot 30 ceK. no 60 mhh. /4/. 

.< HexiocTaTKOM M3BecTHoro cnoco6a no^yneHH5i cmuomhotv aioa noiuuHnHHKa 
nBJinercji to, hto *opMnpoBaHMe nojiHMepHoro noKpbiTWi npoHcxoW b khcjioh 
cpeae, a 3to npH cymice BbmiBaer ziMcrpyKUMK) nojiHMcpHoft ftneHKH h paspyweHHe 
noBepxHocTH MeTajuia non luiGHKoft'. KpoMe Toro, b caMOM noKpbiTHH OTcyTCTByer 
CMasoHHoe BeiuectBo, hto CHH^KaeT ero fpn6ojiornMecKMe xapaicrepHCTHKH. 

H3BecreH TaiOKe cnoco6 no/iyMeHH* cMaaoMHoro cnon b Wwe" nojiHMepHoro . 
noKpbiTHn Ha MeraJUiHMeoaix HanejiMflx, B'HacrHocTH, Ha. noxuuMnHHKax xp*tHvin /5/, 
npHHHTbiH 3a npoTOTHn, xoTopbiw ocymccTB^flioT n>TeM aHO^HQro pjieiopoocaxiicHHii 
Ha MeTajuiHMecKHe vtmnm H3.BoaHoro pacTBopa, coaepacawero SMyjibCHH CTHpoiibHO-^ 
aKpwiaTHbix conojiMMepoB b' ko^hcctbc 1,8-8,0 B.ec.% h fleKariiapp6opaT HaTpMn b 
KOJiMMecTBe 0,1-0,06 aec.%. 3iieicrpoocaxaeHHe % npoBoiwT npH HanpjDKeHHH 
nocronHHoro To K a 3-30 e b TeneHHe 10-180 ce K . 3a T e M nzniiMt npoMbiBaior borou m 
Te P Moo6pa6aTbiBaK>T n P H reMneparype 80-180°C b teMenvie 1-5 mhh. h BbUiepxMBaioT 
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b CMaaxe »uih M a<yie npH reMnepaTypc 45-50°C b TeneHHe 8-40 wacoB. 

HeaocratKOM Ta K oro cnoco6a aajwcrca HanHMHe a bohhom pacTBope MccrpciHra 
AoeasxH aeKarmpoeopaxa Harp™, noocwiwcy .ero npHcyTCTBHe Tpe6yer nocTonHHoro 
KOHTpoJU cocraBa B BaHHe, to, ycaoxHaer TexHO/iorHHecKHH npouecc noicpunw. 3ro 

CBKUHO C TCM, TTO n P H nOBbnueHHH B MeCTpWIHTe AaHHOPO KOMnOHeHTa B 

KojTHHecTBe 6o A ee 0,06 Bec^noHMHercn h^huih^' nopHcrocrb noBepxHOCTH, mto 
. Moacer npHBecTH k paapyiiieHmo aroro noKpbmt* h cooTB CTCTBe „„o CMaaoHHoro aion. 
n P H 3tom yKaaaHHoro b abhhom cnoco6e opeMewH ocaxaeHH* mow He xBaTHTb Ha 
no^yseHHe SHaHHTehbHpro no ro/uuHHe. noKpbrrH* H a KpynHora6apHTHb.x nerwx. 
KpoMe toro, npouecc BbmepxKH b c M a3 K e mn Maine np H reMneparype 45.50'C b 
TeseHHe 8-40 4aco B H e TexHOjjorHMeH h SKOHOMHHecKH He ue^ecooGpaaeH. Mawa h. 
CM33KJ1 Bb.6Hpa.oTcn 6e 3 yiera ycaoBHfi cobmccthmocth c pa6oHeH cMaaxoH 
noiiuinnHMKa, hto Mo*er npHBecTH k SHaweJibHOMy chhxchhio ero pecypca. 
nocxo^bKy nosepxHocTb . no^HMepHoro noKpuTMa noayHaercn aobo^ho 
mepoxo BaTOH, to OTcyrcTBHe onepauHH no y^weHHio ee KanecTea, Hanpnwep, nyrew 
npHKaTKH, npHBMHT x 3HaHHTejibHbiM BH6pauHHM m iZHHaMMHecKHM Harpy 3K aM B 
Hana^e pa6oTU noiuiiHnHHKa. 

PaCKpblTHe H300peTeHHfl 

Ochobhmmh 3M aHaMH, KOTopwe peuiaioTcn npeiwaraeMbiM HaoopereHHeM, 
n™™™ co3i,aHHe nocToaHHoro cMaaonHoro c*oa M exay KOHTaicTHpyeMbiMH 
noBepxHocTHMH aer^eH nonwHnHHKa c utn b p noBbiuieHHn ero ^ro B e4HOcrn, 
craoanbHOCTH pa6oTbi 3 ywosnnx 6o^buiHx HarpyaoK h bmcokhx CKopbcreii, a Taxace 
cHHxeHHe yppBHn ..BH6paunH npY, ero paSore. . Kpowe roro, nocraBJiena 3M aHa 
pa3pa60TaTb TaKOH . ; Cnoco6 « 3 roTOB*eH H » noauiHnHHKa npeiraaraeMofi KOHcxpyKUHH, 
KOTO P b,H 6b, o6ecjieHHBan cnoco6H0CTb no^Mep.ioro noK P b.TH„ yflepxHBayb H a cace* 

nOBepXHOCTH 4 onoJ.HHTe {l bHb.H CMa30HHb.H COH B B mt TOHKOH fUieHKH n P H 

pa^ M HHb»x pejKHMax .paeoTb, noauinnHHKa h ooecneHHBa* 6b. ewcoKyK. npoHHOcrb 
3Toro noKpb.THa. np« .Maaofi ero Be^HHHe, a Ta^e. Bb.coxHe aHTH^pnKUHOHHb.e 
KaMecTBa. Erne oahoh saaasert fiB/inercn copflaHHe : cnoco6a wroTOB^eHK* 
noauiHnHHKa, o6^a a a K ,u I ero .Bb.coKoii TexHOJiorHSHocrwo „ cTa6m,bHocTb.o npouecca, 
npH.KoropoM npTOaior nocTO*HHb»f» CMaaoMHbiii >oh „ a P a6oMHx noaepxHocrnx 
jeTajien noiuiiMnHHKa.; ' 

3ra aaaana pemaerca xeM, sto b noamHnHHKe, H an P HMe P , KaweHHn, cocronmeM 
M3 HapyxHoro Konbua," CHa6>KeHHpro o6pauie H HOH BHyrpt kojibucboB ' jiopoxxoW 
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KaHeHun, h BH>rrpeHHero KOJibua, cHa6xeHHoro"o6pauieHHOH Hapyxy KOJibueBoft 

AOpOXKOPl KaHCHRfl, Me*ay KOTOpblMH pa3MCUieHbl Te^a Ka4eHHA t HanpHMep, UiapHKM, 

yiiepxHBaeMhie Ha onpeaejieHHOM paccroHHHH apyr ot iipyra c noMombio, HanpHMep, 
MeTaruiMMecKoro cenapaTopa. Ha pa6o4He noBCpxHocTH yKaaaHHbix AeraJieji 
noiuiJHnHHKa HaHeceH nojiHMepHbift cjiott, n pon HTa hhmh cMa3KOM. no/iHMepHbifi cjioft 
BbinojiHeH H3.aHOiiHo 3JieKrpoocaxaeHHoro.MaTepHajia Tnna cTHpojibHp-aKpmiaTHbix 
conoJiHMepOB, a hponHTbiBaiouiafl ero CMa3Ka Bbi6paHa cobmccthmoh c .pa6oMeft 
cMaaKofc nonuiHnHHKa raK, hto, c yneroM ycjioBHii Harpy3KH h pexHMa pa6ojbi np*i 
SKcanyaTauHH noJuiiHnHHKa, Ha noBepxHocrnx noJiHMepHoro nqicpbrrmi o6pa30BaH 

. flOIlOJIHHTeJIbHblH CMa30HHblft CJlOfi B BHJie TOHKOft mieHKH. ripH 3TOM COBMecTHMOCTb 

yKa3aHHbix cMa30K o6ecneMeHa hx B3aHMHbiM noiiSopoM Ha ocHOBe cpaBHeHH* 

COBMCCTHMOCTH 6a30BWX 3aryCTHTe^eH 3THX CMa30K. 

Ko3t|xt>HUHeHT TpeHH5i KaseHHfl nojiyneHHoii CMa30WHOM CMecH f HaxoaHTcn b 
npenejiax.0<f<0,05 npw ncribrraHHax 3Tott CMecw no KpaHHen Mepe ne MeHee 2-x 
HacoB. BeiiMMHHa ee neHeTpauHH HaxonHTCfl b npeaenax T\ mt% >n>n min , rue n mai > f[ mm 
- npe^e^bHbie 3HaHeHH* bcjihhhh neHCTpaUHj* yKa3aHHbix CMeujHBaeMbix cMaaoK. 
flpyrHM yciioBHCM Bbi6opa civtaaKH, nponHTbiBaioiueft nojiHMepHoe noKpbiTHe, moxct 

6blTb COOTHOUieHHe 3HaHeHHii KHHeMaTHHeCKMX BH3KOCTeH > I , rjXC.y, -.STaJlOHHaJI 
KHHCMaTHMeCKa^ BH3KOCTb viUlfc o6eCneMeHH^ HOpMaJlbHOH CMa3blBaeMOCTH 

noniiJHnHHKa c yqeTOM ero Harpy3KM h pexHMOB pa6pTbi npM 3KcruiyaTauHH, y^ - 

KHHeMaTHMecKa^ B^3KocTb nocTo^HHoro CMa304Horo cnon, onpeiie^eMan no 

4>opMY/ie: Y cc =Y„-(1-K 3 )+y-K 3 , . r^e: y n - jcHHeMaTMMecKan bji3koctl no/inMepnoro 

noKpwTHn, y CM - KHHeMaTHHecKan" Bn3K0CTb CM33KM, nponHTbiBafouieH no/iHMepHoe 

V • . . 

. noKpbiTHe, = - kosqSc^HUMeHT 3anojiHeHHfl cMZUKoii no/iHMepHoro noKpbrrmi, 

n . . '' " ■ . .' 

r ^ e: v ™ ~ o6-beM BHeapcHHOH d. no;iHMepHoe noKpbiTue CMa3Kn, V n - o6^eM 
ocaxaeHHoro noJiHMepHoro noKpbrrnfl. TlpH stom TOJimHHa ricxnMMepHoro cnon Ha 
HopoxKax xaMeHwn napyacHoro m BHyrpeHHero Ko^eu cocraanneT 0,3-3,0 mkm, a 
TOJiuiM Ha iiono^HMTejibHoro CMa304Horo cjioa b Bane nneH km, yaepxMBaeMow Ha 
noBepxHOCT^x no^HMepHoro ' noKpbiTHfl BcneiiCTBHH • co6^K)neHnn yc^oBMfi 
coBMecTtiMOCTM npHMeH5ieMbix CMa30K," cocraB/i^eT 0,5-5,0 MKM. 

IlpeiuiaraeMbiH cn6co6 M3roToBJieHH« nozuuHRHMKa 3aKJiioMaeTcn b tom, wto 
BeTajiM noniUHnHHKa noMemaiOT d BOBHyK) SMV^bcuK) cTHpojibHo-aKpn^aTHbix 
cono/iHMepoB, B3;rrbix B/o6beMe 1,8-8,0 Bec.% h ocyiuecTD^flK>T aHOAHoe 
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^eKrpoocaxaeHHe H a P a6ov„e noBepxHocn, m no„„ K a b xencHHe 
3-300 «*, noce nero no^epra^ flCTaJI H TepMoo6p a 6oTKe~B TMeHHe MO mhh 
ncyneHHoe no*„„e P Hoe rtoKp^e Hacbmuuox CMa3Kofl,- cobmccthmoh c pa6 o„e« 
CM33KOH, Bbi6paHHoii no ytiioBHHM pa*™. no^HnHHKa, tt nojuiepreioT jktojih 
no^nnHMxa bto P „hhoh Te P Moo6 P a6oTKe npH reMneparype 80- , 50'C b tchchhh 10-60 
mhh. 3a T e M ocyutecrB^oT np HKaTK y pa6oHHX noBe P XHOCTeft. aCTajlc « no m „HKa b 
TeneHHM 5-120 mmh. 

Kpancoe onHcaHue HepTexceH 
CymHocn, H3o6peTeHHfl noHCHflercji .eprexaMH, rae H3o6pa*e H o: 

4»HP. 1 - OOIHH* BH4 noZUIlHnHHKa KaHeHHf? C noCTOHHHblM CMaaowHblM aoe M ; 
<J>Hr.2 - nonepesHoe ceneHHe A-A no *Hr.l; 

* HrJ V o6wHii ^.no J1 oBHHMcenapaTopacno,HMep„b,MnoKp U THeM; 
*Hr.4 , cxewa KOHcrpyKUHOHHoro noerpoeHHfl noiuunnHHK3 xaseHMn c 
flonojiHHTeAbHUM nocrp fl „„ UM CMaao^M cocm a P a 3 pe3e B A o W o*eK xaveHH*- 

*Hr.5 .- HOMOrpaMMa 3aBHCHMOCTH 3TaJ10HHOH KMHCMaTHHeCKOH 0JI3KOCTH 

*Hr.6 - AHarpaMMa aaBHCHMoc™ „3Me„eH, W ypoBHfl BH^pauHfi ' bo Bp e m e h w hpH 
HcnbiTaHHax noaiuMriHHKa 2-36202K. 

JlmOHH BapuaHT OcymecTBJieHHH H3o6peTenHH 

rioiuuHnHHK KaveHKR c no CT OH„„b,M cm bsohh mm c/io eM coctoht h 3 HapyxHoro 
Kojibua I m BHyTpeHHero xo.bua 2,, Me*ay koto P um„ pa 3Melue „ M Teiia KaHeHHa 3 
noMeuzeHHUe b . cenaparope 4. HapyxHoe xo.buo , CHa'^CHo . fl opoxxo« ^ 
oepauzeHHOH BHyrpb, „. nosepxHocrb xoropon hbhcccho no^Mcpnoc noK P b,T„e s" 
.npon^Hoe ,CMaaco«, -BHyrpeimee Wfe, 2 c„a6,e„o ,opoxKb« xawe H „,' 
oepameHHoft H a P y*y, „a aoBepxHocxb xoxo P o„ „a„ece„o no*„ M e P Hoe noxp^THc 6 ' 
nponHTaHHoe cMaaxo*. TaKoe. xe no WM ep„oe noKpb^e '. „a„ece„o Ha okhb 
cenaparop, 4 (cm. * M r,3). nonHMep„oe nox pMT „e 8bIn o,„e„o „ 3 aHo fl „o- 
^poocaxaeHHoro MaxcpH a,a. r ma .CTHpo.bHt.-axp^aTHb.x cono, HM epo B 
nponH TU Ba I? u Jan .no,HMep„o (; noKpbTTHe .cMa3Ka.Bb,6pa„a cobmc CT „mo« c P a6owe« 
cMaaxo* „n HH Ka rax, hto, c yMeroM ycnoBHH Harpyax. h p ™ 8 P a6on, „p„ 
3Kcn^a T auHH no^nHHxa, „a>cex noaepxHoc™ no.HMepnoro con 5. 6 o6p«o„„ 
m yfle P XHBaeTc^pno^HHTe^bHb!H cMaaoMKUH c^ofi 7 ($„r.4). 

yC/IOBMJI CO B M eCTH W OCTH flBVX nDMMeHflPMkrv or, 

-ay* npwMewieMwx b npejmaraeMOM noaujHriHHxe 
cMaaox, T ,e. CMaaKH, npon OTW Da,ouieH nojiHMepHUM c/ioti, h paGoneH c Ma3 xH 
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nojmmnHHKa, nuaTejibHo pa3pa6oTaHbi asTopaMH, npoBepeHbi MHoroHHCJieHHbiMH 
;ia6oparqpHUMH HcntrraHHflMH, a Taoce pa6oroft TaKHX nomunnHHKOB c nOcroHHHbiM 

CMa30H«MM CJIOeM B npOH3BOilCTBeHHI»IX ycJIOBHflX. 

. f ' ' ' 

1104 COBMCCTHMOCTbK) CMa30K nOHHMaCTCH B03M0XH0CTb HX B3aHMOCMeiUHBaHHfl 

c o6pa30BaHHeM onHopo/iHOH no kohchctchumh cMaaoHHoft cwecH. OrcyTcrBHe 
coBMecTHMOCTH xapaKTepHsyercn o6pa30BaHHeM /ih6o cjikuikom rycron cmmkm, t.c 
OHa saTBep^eBaer, /im6o cjihhikom MancoH ()KKaKOH), bcjic^ctbhh Mero OHa BbrreKaeT 
M3 nojuuHnHHKa. Oxihhm H3 noxaaaTejiefi cob m ecTH mocth y o6ecneHHBaioiuett 
HopMa-nbHoe cMeiiiHsaHMe CMa30K, Moxer 6biTb K03(})<}>HUHeHT TpeHH* KayeHRq f, 
H3MepneMbift npM wcnbiTaHWJX cmcch hjih homiiHnHHKa c nocroHHHbiM CMasoMHbiM 
cjioeM, BpamaioiUHMcn non Harpy3K0H c pa6oMeti CMa3Kow b tchchhh He MeHee 2-x 
nacoB. Oh hojukch HaxojiHTbCflB npeaejiax 0<f<0,05 (1), 4TO o6ecneqHBaer OTcyTCTBHe 
iaTBepfleBaHHjrcMaioMHofi CMecH. HpyrHM noKa3aTe/ieM cobmccthmocth cMaaoK Moxer 
6biTb SH^HeHHe Be^HMHHbi neHeTpauMH 3THX CMa30K II, Koropafl xapaKTcpMayeT 
B5i3Kocrb cmcch; 3Ta BejiMMMHa aojixHa, HaxonHTbCfl b npeaejiax n m „>IT>ri min (2), me 

•^m " BCJlHMHHa MaKCHMartbHOH neHCTpaUHH OflHOtt M3 CMeillMBaeMblX CMa30K, fl min - 

BejiHHHHa MHHHMajibHoft neHeTpauMH . oiiHOft H3 cMCUiHBaeMbix cMaaoK. TaKoe 
3HaHeHHe BejiHHHHbi neHeTpauHH CMecH «o6ecneMHBaeT oTcyrcTBHe B03HHKHOBeHHfl 
pa3>KHxeHHfl ee b npouecce pa6oTbi nomiiHnHHKa. KpoMe Torp, ,Bbi6dp CMa3KM, 
nponnTMBaibmeH nojiHMepHbiti cjioPi 5, 6, no ycrcoBWiM HarpyxeHHfl nofliiiHnHHKa 
ocymedTBJUiKrr no 3HaHeHn;iM STajioHHqw KHHeMaTHHecKoft Bfl3KOCTH. CMa30K. £>Ha 
6yntr p.aajiKHHOH jmn T«KcjioHarpyxeHH.bix : nomiiMnHHKOB, BbicoKocKopocTHbix, ; 
BbicoKOTeMnepaTypHbix m T.n.. Mjxsi o6ecneHeHMfl HopMajibHoft CMa3biBaeMpcTH 
Heo6xoiWMd co6jho.ctm crcenyioiuee yanoBMe cooTHoiueHHJi KHHCMaTMHecicMX 

Ycc 

Bfl3K0CTe«: > 1 (3), rnt y, - STa^oHHaa JCHHeMaiTOecKan B*i3K0CTb via o6ecneHeHH^ 

HppMajibHOH CMa3biBaeM0CTn noiuiiMnrtHKa. Ee 3HaMeHHJi moxho nojiyMHTb, 
HanpHMep, 'H3 HOMorpaMMbi Ha 4>hi\5 b 3aBHCHMOCTH ot pa3MeipoB hoiUUHnHMKa w 
MHcna ero p6opoTOB npw SKcruiyaTaUHH; y K - KMHeMaTMMecKaji BJi3KocTb nocr.onHHoro 
cMaaoHHoro .-cjioa'. 3Ha4e.HHe BejiHHMHbi onpe,ae;uieTcn no cJ)opMy^c 

Ycc = Yn •( I ^ K j)fYc« ; K] C 4 ).' r ^ e: Y„ - KMHeMBTHwecKan B«3KOCTb nojiHMepHoro ciion 
5, 6; y CM - KHHeMaTMMecxafl Bn3KOCTb CMasKM/nponMTbiBaioiueii no/iMMepHbiM c^oh 5, 6;* 
V 

K^y^- - K03(J)4)MUMeHT 3ano/iHeHMn CMa3Kovi no^MMepHoro c^on 5, 6; 

n . 
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V tM - o6>cm CM03KM, BHenpeHHOM b noj^HMepHbirt cnoft 5, 6; V n - 0 6i>eM pcaxaeHHoro 
no/iHMepHoro cjioh 5, 6. 

. ■■ B Ta6iiHue 1 npHBeaeHbi npHMepu coBMecTMMocTH B3anMOCMeuiHBaeMHX cMaaoK. 
B Ta6jiHue 2 npHBeAeHbi xapaKTepHCTjiKM w npHMcpM npHMeHeHHH cm33ok juin 
noiiiijnnHiiKOB, pa6 oTatom hx . b paanHHHWX yaioBJuix no Harpy^eHHpcrH h pexHMaM 
3 k ciuiyaTauHH . 

TlpciyiaraeMan MeroiiHKa Bu6opa CMa3QK no KpnTepiuiM cobmccthmocth 
noaBoji^eT Bbi6paTb Heo6xoiMMwe CMa3KM, B3aHMOneftcTBHe KOTopwx. o6ecne4HBaeT 
o6pa30BaHMp m yaepxHBaHHe na noBepxHpcT^x . nojiHMepHoro noKpwTPW 
iionojiHHTejibHoro cMaaoHHoro cno« h . rapaHTHpyer BbicoKoact^eKTHBHyio pa6oTy 
noauiHnHMKa b paajiHHHbix ycjioBHflx.HarjpyxeHHocTH h pexHMax sKcruiyaTanHH. 

■ ToJiuiMHa ocaxaaeMoro nojiHMepHoro crcoa 5, 6 3aaaeTc/ onpeaejieHHOH 

BWIHHHHbl JUIX KOJieU nOHUlHriHHKa' KHHeHHH H 3aBHCHT OT yCJIOBMH Harpy)KeHHil, 

iionycTWMOH ujepoxbBaTOCTM noBepxKocnj,. a TaioKe TexHo/iorKMHocTH npouecca 
3/ieKTpoocaxneHHfi, no3Bo;iHHDwero KOHTpo;iHpoBaTb ee b onpcaejieHHbix npeaejiax. 
OSbiHHO ann npejuiaraeMoro nomuHriHHKa oHa cocTaB/weT 0,3-3,0.mkm. fIpH mnuiHHe 
MeHee 0,3 mkm npouecc HaHeceHH* craHOBHTc;i Hecra6mibHbiM, a npH TO/iiUHHe 6o/iee 
3,0 mkm noHHxaeTCfi npoHHocTb nojiHMepHoro cnon 5, 6 h oho moxct 6biTb. pa3pymeHo 
ripn 3HasnTe^bHbix Harpy3Kax Ha nojuiiHnHHK. KpoMe joro, npn TaKMx tojiuiHHax 
noKpbiTMfl yBe^HSHBaeTc^ cTeneHb ujepoxoBaTOCTH . noBepxHocTH, npHBOiuimaji k 
noBbiujeHHto uiyMHOcTH h Bw6pauHH. noBbimeHHan uiepoxoBaTocTb na noBepxHOCTflx 
flopoaceK KaweHMn He ycTpaHfleroi no kohlw b npoueccc onepaunw npHKa-noi, KOTopon 
noiiBeprajoTCJi b ziaabHeHineM Koribua nojuiiHnHHKa, wto moxct . npHBecTH k hx 
Bbi6paKOBbiBaHHK) no BH6poajcycTHHecnM Tpe6oBaHH-RM. . TojuuHHa no^HMepHoro 
noxpbiTHn MeTaruiHHecKoro cenapaTopa 4, pa6oTaiouiero . b ycjiOBHnx TpeHWi 
cKO/ibxeHHfl, MOKer 6biTb 3HaMMTe;ibHO 6o/ibiue. 

OcHpBbiBajicb Ha n po H3 bohctdch hom . oribrie, ycrraHaBJiHBaioT To/iuiMHy 
no/iHMepHorq en oh MeTajuiHHecKoro cenapaTopa oi\6 mkm 40 50 mkm nj\n cenapaTopoB 
KpynHora6apHTHbix n'oiiiiiMnHHKOB. 

TaKow ajieKTppocaxiieHHbJki no/iHMepHbiH c/ioh 5, 6, nponmaHHbiii cobmccthmoh '•■ 
c pa6oseH cMaoKOH , cnoco6en ' yziepxMBaTb Ha cBoen noBepxHocTH nonojmHTe/ibHbni 

CM330HHbIH CJIOH 7^B BHfle .JineH KM TOJUUHHOH 0,5-5,0 MKM. 

Cnoco6 H3roTOBiieHn^. npezinaraeMoro noimiMnnHKa .oamnoHaeTCJi d tom, hto 
acTajiii nozmiHnHHKa riOMeuiaiOT b BonHbJM pacrBop, cojacp>KauiHH SMV/ibCHfo 
CT^po/ibHO-aKpunaTHbix cono^HMepoB b kojimhcctbc 1,8-8,0 Bec.% 6e3 iio6aBOK 
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A«rappo6opna . .Ktipu.. 3jieicrpoocaxaeHHe • nposoiwr npn nanp^eKHH 
nocroHHHoro tokb 3-30 b tchchhm 3-300 ce K . 3arcM h3^hc npoMbiBaiOT boaoh M 
Te P Moo6pa6aTMBaioT npn TeMnepaType 130-300°C b reMeHHH 1-10 mhh. nojiyneHHOe 
nojiHMepHoe noicphrrMe Hacwiuakyr cMaakoft, coBMecTHMofl c pa6oqeK CMa3KO H 
no/uuHriHHKa m Bbi6paHH0fi H3 yc^oBMft ero 'HarpyxeHH/i, , noiraepraioT nmm 
BTopHHHott TepMOo6pa6oTKe Rnn BHcnpeHHfl CMa3KM . b. noKpbiTHe, npH TCMncpaType 
80-150°C b TeneHHe 10-60 mhh. JXnsi JiHKBitnauHH .uiepoxoBaTocxH noBepxHoc™ Ha 
nopoxxax KaneHH^ KOjreu noaujHnHHKa, o6pa30BaBiueHC5i b peayjibTa-re kaHecerow 
noiiHMepHoro noKpbiTHJi h. nocjieiiyiouieH ; ero . TepMoo6pa6oTKM, ocymc'craJwiOT 
onepauHio npHKancw sthx noBepxHocrcfi non HarpyaKOH. 3th onepauwfl Moxer 6wrb 
ocymecTBJicHa khk oTaejibHo Ha kojibuax b cneuwajibHofi Tex h oil d fhh ec ko h ycraHOBKe, 
TaK h nyrew o6icaTKM noxuiiHnHHica b c6ope b TeweHHH 5-120 mhh. OpH. OTcyrcTBHH 
T P e6oBaHHK k BH6pbakycTjnecKHM xapaicrepHCTHKaM no/miwnHMKa .onepaiuu 
npHKaTKH MoxeT nB^nTbca He o6«3aTe^bHOH. 
15. npejinaraeMWH noiurajiHHK KaneHHii c nocroiiHHUM • CMaaowHWM tjioeM 

xapaKTepHsyercn HanHHKeM .zonpnnmtnimfo CMaaonHoro cnon 7 b suae tohkoh 
ruemcH, yiiepxHBaeMoft Ha noBepxHocnix noJiHMepHoro c^o^i 5,' 6, HaHeceHHoro Ha 
AopoxKH KaMeHHJi Ko/ieu noiuiiHnHHKa 1 , 2 h oKria ero Mera^HMecKoro cenaparopa -4.' 
3tot aonojiHHTejibHMfl CMaaoHHbiH cjioh 7 b6pa30BaH '6^aroaapn .coBMecTHMOCTH 
20 cmmkm, nponHTMB.aioineH.nojiHMepHbiH cnoft 5, 6 , c pa6oHeft cMa3K0H nozuimnHHKa. 
CoBMecTHMocTb CMa30K o6ecneMHBaeTcn BbinojiHeHHeM. yc/iOBHH (1) h (2) Ha 

OCHOBaHMH AaHHWX ta&ffHUM I . Bbl60 P hponHTblBaroiUCH CM33KH no . VCJIOBHHM 

Harpy)KeHMn noniiinnHMKa ocywecTB^eTcn c co6/uo;ieHMeM yc/iOBHw (3) Ha ocHOBaHHM 
ZiaHHbix no HOMorpaMMe cj)Hr.5 KpoMe «roro, jxojvkhz 6biTb ymm c o b m e ct H m o ct b 

25 BsaHMOcMeuiHBaeMbix cMaaoic H a ochobc cpaBHeHH* hx Saaosbix aarycTHTe^eH Ha 
OCHOBaHMH ziaHHbix Ta6jiHUbi I. KHHeMarHMecKan BJiaKocTb nocTOflHHoro cMasoHHoro 
c/ion pj\n aH3JiH3a pa6oTbi h pacMcrroB noxminnHMKa Moxex onpeaejiaTbCfl . no 
ypaBHeHMio (4). hpn 3tom KHHeMaTHMecicaa B5i3K0CTb ocaXaeHHoro no yica3aHHofi 
TexHb^ornH no^MMepHoro noKpbiTWfl HaxonHTcn b npeAcnax 4700-4800 MM 2 /ceK. 

30 npHMepbi HsroTOBJieHHji h pesyjibTaTbi wcnbrraHHH npezmaraeMoro nojuuHnHHKa 

1. Bbui H3roTOBJieH uinHHAjsjibMbitt nomiiHnHHK KaneHHii 2-36202K c nocroaHHbiM. 
CMa3QHHbiM c/ioeM Ha nopoxxax KaneHMfl HapyxHoro h BHyrpeHHero KO/ieu 1/2, a 
cenaparop 4 6bm H3ro T o B ^eH H3 TeKCTO/inra. B KaMecrse" ocaxaaeworo MaxepH^a 
ncno^b30Banacb 3MViibCHfl cTnp 0 JibHo-aK P HJiaTHbix cono^MMepoB Tuna No 4696, 
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KpTppaa HaHociuiacb MeTOiiOM aHOiiHoro aneiopoocaxaeHHH Ha KOJibueBue jiopoxxM 
KaneHiw Kpjieu 1, 2 noiuiiHnHHKa c nocJieayiouieK npoMUBKOH h TepMpo6pa6oTKOH c 

C06jIK)aeHHeM BCeX pettHMOB, pcKOMCHflyCMUX B MaTCpHaJiaX HaHHOM 3BHBKH. 

ToJUUHHa nojiHMcpHoro cjioji cocraaruuia 1,2 mkm. riojiHMepHoe noxpuTMe Ha Ko;ibuax 
6bUio nponirraHo cMaaKofi, Bhi6paHHOH no yKaaaHHOM b saHBKe TexHOJiorHH. Bbuia 
npHMeHeHa c M a3Ka poccHftckonr npoH3BpicTBa Tuna JIKC-2, peKOMenayeMaH iuw 
MajxouryMHbix, BbicoKocKopocTHbJX noiiiiiHnHHKOB, KaKHM flaiwcTcii UinHHrie^bHbJfi 
nomiiHnHHK. (CMa3ica Bbi6paHa cobmccthmom c pa6oHHM MacnoM ri ozuuhji h m k a H-20 
(HHiiycTpHaJibHoe). McnbrraHH* ; 3Toro noaiuHnHHKa 6buin BwnojiHeHbi nyreM 
ycraHOBKH ero Ha 3^eKTpouinHHawie m am h h m 3 III B - 2 8/2, 8., KOTOpw h hmcji yrjioByio 
. cKopocrb 24000 mhh*'. lloKa3aTeJieM jio^roBeHOCTM nwisuicn ypoBeHb BH6pauHH. 
O.nepauH^ npHKaTKH nojiHMepHoro noKpuTH* npoBOiinaacb HenocpejicTBeHHo b yajie 
•ycraHOBKH b ^tcmchmh 15 mhh. Bo *pc M n pa6oTbi nozuiiHnHHKa .c nocrojiHHbiM 
cMa30HHbiM .cjioeM.H3Mepaac« ypoaeHb BH6pauHH, KOTopbiH cpaBHHBancn c. ■ y po b h e m 
BH6paiiHH .nomiJHnHHKa-6e3 nocTOHHHoro ^MaaoHHoro c^oa.. Peay^bTaTbi HcnuTaHHii 
npeACTaaneHbi H.a *Hf.6. Ha stoh ztnarpaMMbi bkjiho, HTo.HcwcjiyeMbiH nonuiHnHHK 

HMeeT JtyHWHC XapaKTepHCTHKH HO CpaBHeHHK) C CepHHHbIM npjUUrinHHKOM. n P H 3TOM 

y^iyHiueHHe , xapaKTepucTHK . yppBHJi BHGpauHM Boapacrajip ■ no BpcMeHH h 
aojiroBeMHocrb noiiuiHnHHKa c .nocTOHHHUM CMa304HbiM cjioeM QKaaanacb 6ojiee neM b 
3 paaa Bbiuie ziojiroBeHHOCTH cepHHHoro nojmiHnHHKa. : \"-/'' > ' 

2. On* wmmnem HSA-187 ko p e h c ko h m aui h h o crpo HrejibH o h -ko mjti a hhm (4>npMa 
KMC RSD Center) 6buiH H3rpT0BJieH>i nozuiiHnHHKM 2-436 107K, c nocroflHHbiM 
ionpJiHHTWbHbiM CMaaoMHbiM cnpeM w 6e3 Hero. no^MMep^biM nOKpWTMeM 
JlOKpblBajlHCb TOJlbKO UOpOXKH K3HeHHa KOJieU i, 2 noiiiiiHnHHKa, KOTOpoe 
nponHTMBajiocb CMaaKOH. CenapaTopbi, .4 6buiH HaroTOBJieHW .H3. TeKCTOJiHTa. 
TexHo/iorn^ no^yMeHM^ CMaaoHH.oro cjioh na Kojibuax Bw.noJiH^acb b cootbctctbhh c 

pOKHMaMH HaHeCCHH^ nOJlHMepHOro nOKpblTMH, BHenpeHHn • . CMa3KH M . HX 

cooTBCTCTBy loui h x Te P Moo6pa6oTOK, yKaaaHHbix b npwmeMOM , H3o6peTeHMH. 
•ToJUUHHa riojiHMepHoro cjio* 5,,6 "cocTaB^jruia 0,5 mkm. B KaHecTBe BHeipaeMow cmhskm 
Bw6pa^a CMa3Ka. ApKaHOJi-JI-138 ' (ArcanoI^L-138), co3AaHHan cneuwanbHO ' ann ' 

nORUM TXH HKO B , K KOTOpblM npeiltflB^KDTCH OC060 BUCOKHe Tpe6 O B a H H no LUVMHOCTH 

h .BbicoKHM cKopocTJiM Bpaui^HHfl. 3t3 cMa3Ka Bbi6paHa coBMecTHMOH c pa6oweii 
cMa3KOH noniunriHHKa - h .Kfl,y cTp 11 aji b h bi m Mac/ioM. npHKatKa 9cymecTBJi^acb a 
TeneHHH 30 mhhvt Ha creHae .b Pocchh. '.McnbJTaHHJi nonujHnHHKOB npoBonii/incb b 
Pecny6^Ke Kopea- Ha uJOHHiie/inx HSA-187 npw HarpysKe 20 ktc npn CKopocxvi 
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BpaiueHiw 200.00 mmh* 1 . Pe3yjibTaru ; Hcm>rraHHtt npHBeaeHM b Ta6nmie Ne.3. Wa s-roft 

Ta6^HUbl'BHOHO f HTO nojGQUHnHHKH C nOCTOflHHbIM CMa30HHbIM cjioeM npeB3ouuiM no 

pecypcy nofliimnHHKH 6e3 TaKoro cno* 6ojiec neM b 4 pa3a m HMejiH MeHbiimft ypoBeHb 
BH6pauMtt. 

3. KopeftcKaa cjwpMa KCM RSD Center n3roTOBHfla iuw npoBe^eHKn 
cpaBHHTejibHbix HcnbrraHHtf KOHHHecKMe nozuiiHriHHKH TR2852l6g. 3th nojotuHnHHKH 
pa6oTanH npn aoctotowho bhcokhx Harpy3Kax P o =250 ktc/mm 2 . KpoMe Toro, b 
npouecce HcnbuaHMft k hhm npeirbflBJUUiHCb noBbiiueHHWe Tpe6oBaHHJi no 
Ap^roBeMHoeTH, MOMeHTy TpeHHa, Bbi6ery h Bn6pamwM.. Co'aaaHHe nocTOHHHoro 
cMa30WHoro axon ocyiuecTBJuuiocb KaK Ha mribuax, Tax h Ha MerajuiHHecKMX 
cenapaTopax noiminnHMKa no yKa3aHHoft b 3a*BKe TexHOJiorwH b Pocchh, ho npHKanca 
uiepoxoBaTocTH He npoH3BOiiHJiacb. TomuHHa noKpbiTHfl - 1,0 mkm Ha mribuax h 
12 mkm Ha cenapaTopax; B KanecTBe nponHTbiBajoiuefi cMa3ioi no yonoBHJiM ' 
coBM ecTHMocTH Bbi6paHa cMa3Ka ApkaHo/i JI-78 - (Arcanol L-78) njui 
THxe/ioHarpy>KeHHbix nojuunriHHKOB, ho npHroimaji h ms\ MajiouiyMHbix 

n OZU1I H ITH H KO B . OHa HBJULJiaCb COBMeCTHMOH C pa60HCH CMa3KOfi, noAiUHnHHKa, 

npHroTOBJteHHofii Ha JiHTHeBOH ochobc Pe3yjibTaTbi HcnbifaHHH npHBeiieHbi BTa6^Huax 
4 h 5. H3 3thx Ta6jiHU bhaho, htq yxe npcjie 200 sacoB pa6oTbi xapaicrep mcth km 

• noAixiKnHHKOB c nocfoflHHbiM cMa30HHbiM cjioeM TRr85216g no cpaBHeHHio c 
nomiiHnHHKaMH 6e3 Hero 6buw 3HaMHTejibHO jiysjiie. OjiHako b HaManbHbtfi momcht 
HcnbiTaHHH. raicne noKa3arejiH, KaK Bbt6ef n ypoBeHb Bbi6pauHM y noiuiiHnHMKOB c 

nOCTOfl H H bl M CMa30MHblM CJIOeM 6bUlH HeCKOJlbKO Xy>Ke, MTO CBHiieTeJlbCTByCT o 

uejiecop6pa3HOCTH BBejaeHwi iuin hhx b TexHO/iorriMecKOM npouecce onepauwH 

• npMKaTKM. ■ 

IlpoMbnnjieHHafl npHMeHHMOCTb 

. HacTOHtuee n3o6peTeHne Moacer 6biTb ncnbjib30BaH0 b o6jiacTH MauiHHOCTpoeHHfl 

jlfUl H3rOTOEmeHHn nOHIUHriHHKOB KaMeHHfl M nOAUUHnHHKOB CKOJIb^eHHrt, pa60T3101JUHX 

. B ujHpdKOM jaHana30He HacroT BpaWeHMfl, TCMnepaTyp h HarpysoK. . 

HCTOMHMKH HH(t>OpMaUHH, npHH5Tn>ie BO BHHMaHHe 

■ 1. OaT'eHT CU1A N? 5356227, 1991, Mien F 16C33/02, Ho 384-463. 

2. rtaTeHT CllIA Ne 4559249, 1983, Mien F 16C27/02, Htoi ,428-36, ' 
428-240. ; • .. " . . ' 

3: naTeHT. CLUA No 5222816, 1993, Mjcji F 16C33/66, Hkji 384-463 (npoTOTHn), 

4. HaTeHT CL11A N? 4064028, 1977, Mien C 25 R 13/06. 

• 5. riateHT Poccmhckoh cDenepauHH-N? 2023763, 1992, Mien.2023763 (npoTOTun). 
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0>OPMyjlA H30EPETEHI1H 

"IlOflmHnHHKC nOCTOHHHWM CMA30HHLIM CJIOEM H 
CIIOCOB EIX) H3rOTOBJIEHIM" 

1. noHUIHnHHK C noCXOBHHblM CM330HHUM CJIOeM, COCTOHUIHft H3 HapyXHOIX) 

K(WLua (1), cHa6xeHHoro bGpaiiKHHoft BHyxpb KuiuiepoV jibpoxkoft KaHenra, h 
BHyrpeHHero iwwibua (2), c H a6*eHHoro o6pameHHofl napyxy K o^b U eBoft flopoxkoii 
KaseHim, Mcxay xoxopuMH pa3MemeHbi T&na KaweHHfl (3), H an P HMep, mapmcM, 
yuepxuBaeMbie Ha onpeaejieHHOM paccxoflHHH apyr ox npyra c noMoiuwo. HahpHMep, 
Mera^MMecKoro cenaparopa (4), np H 3tom pa6o we noBepxHOcra .yKaaaHHbix' aexswefi 
noiuuHnHHKa ; noKpbiTbi nojiHMepHbw aioeM (5, 6), nponHxaHHUM cMaaKof), 
OT^awumflca xeM, vro no^Mepubifi c^oft (5, /6) BbinoiiHeH „ 3 aHOAHo 
aiiejcrpoocaxaeHHoro Marepnajia rana crapo^bHo-aicpHnaTHbix cononHMepoa, a 
nponm-biBaioiuafl erocMasKa Bbi6paHa cobmccthmoh c pa6ovei< cMaaKott nojmiHnHHKa 
h c yneroM ycjioBHft paSoTbi nojwiHnHHKa xaK, hxo H a noBepxHocrax nojiHMep H oro 
cnon (5, 6) o6pa30Ba H flonojmHxwbHbiH CMaaoHHbiii aiofi.(7) b'bhuc xohkoh iuichkh. 

2. noauiHnHHK no n.l, oxn^aiouDiSai' T e M ; hto coBMecrHMocrb yK a3aHHbix 
cMaaoK o6ecneseHa kx BaaHMHUM np^opoM Ha ocHOBe cpaBHeHK* cobmccxhmocxm 
6a30Bbix 3arycTHTejieH* - 3thx cmbsok, np H 3 xom K03<p<i>HUHeHX xpeHHJi KaneHHa 
nojiyueHHofi cmbsohhoh c M ecH f HaxoflHTCH b npeflwax 0<f<0,05 n P H HcnbixaHMX 
3T0H CMecH no MeHb^eH Mepe. He. M e H ee 2-x nacoB, a BenrnHHa ee nWexpaiiHH n 
Haxoa ™» « "PWwax n^n^n^, me n M h n nin - npeawbHbie 3HaHeHKfl BenHHHH 
neHerpauHH yKa3aHHbix cMeujHBaeMbix CMboK. 

3. noauiHnHHK no n. 1-2, ox^awumflcH xe M , hto cMaajca, nponnxbiBaiowa* 
no^HMepHbift oioft (5, 6), Bb.6paH.a no yaioBHHM HarpyxeHH* nomunnHHKa c yneTOM 

KHHeMaTHMeCKOfl BH3KOCTH noCTOBHHOrO. .CMa304HOrO cjioh, HCXOAB H3 ycJioBH/i: 

..-^•> 1 , .rae .y, - sTanoHHan KHHeMaxiwecKaji BflSKpcxb ojw o6ecneHemw HopManbHofi 
CMa3w BaeMocTH nozuiJHnHHka c yMeroM ero H arpy3KH h pexHMOB . paOoxu n P H 
3KcruryaxauHH, y a -KiiHeMaxHHeckaa B»Kocxb npcxoaHHoro cMaaoHHbro oioii, 
onpeae^cMa,, no <pop.My„e: 7^.(1-^)+-^, r fl e y„ - KHHeMaxHMecKaH bb 3 kocxl 
no/iMMepHoro cjioh (5, 6); y tM -KMHeMaxHMecKaa BMKocxb cmoskh, nponvixbiBaKDiueii 

■nojiHMepHbiH cjioh (5, 6); * - koS^huhchx. • aano^eHH^- cmukoh 

. nojiHMepHoro cjio fl; (5, 6j; V CM - o6T,e M BHeiipeHHofl b ho^HMepHWM cn'bfl (5, 6) cm&3kh; 
; V n - o6teM ocaxjieHHoro no^MMepHoro crio« (5, 6). 
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4. ncxauiHiTHMK no n. 1-3, OTmreaioimriicii TeM, hto mmuHHa nojiHMepHoro cjioh 
(5, 6) Ha nopoxicax kshchuh HapyxHpro (l) m BHyrpeHHero (2) KOJieu cocTaBJiaer 
0,3-3,0 mkm. ' 

5. rioiuiiHnHHK no n. 1-3, oTJiHiaioiuHftcH TeM, hto Tdmixuna jaono;iHHTejibHort) 
cMa30HHoro cjiofl (7) b BHne ruieHKH, yaepXHBaeMoti Ha noBepxHocTJix no^HMepHoro 

! ' "... 

CJIOfl BCJieflCTBHH. C06jiK>iieHHfl. yCJIOBHtt . COBMeCTHMOCTH npHMeHfleMWX CMaSOK, 

cqcraBJiiieT 0,5-5,0 mkm. 

6. Cnocd6 MaroToaneHHfl noouiHnHHka no n. 1-5, 3aicnkmKHUHHCfl b to m, mto 
iieTajiM noiuiiHnHHKa noMcmaioT b, bojuuaH pacTBop, conepxaiuHH 3MyjibCHK> 
nojiHMepa, h nyreM aHojworo ajieicrpoocaHCiieHHfl HaHocyrr Ha pa6oHHe noBepxH.ocTH 
nojiHMepHbiH cjiofi, 3aTeM ^aeranH . npOMMBaioT, TepM6o6pa6aTbiBaioT w nojiBepraioT 
c6opice, oTjraqaioiiiHficji TeM, hto b KanecTBe 3MyjibCMH Hcnojib3yiOT aMyjibCHio 
cTHpoJibHo-aKpunaTHbix cononHMepoB b KOJiHHecrBe 1.8-8,0 Bee. %, sjieKTpoocaxaeHHe 
npoBOMT b TeneHHe 3-300 cex., nocne nero noziBepraioT TepMoo6pa6oTKe b TeneHHe 
1-10 mmh., HacbimaroT no^yMeHHo.e no/iHMepHoe noicpbiTHe cMaaxoft, cobmccthmoh c 
pa6oMeft cMaaKOH, Bbi6paHHOM H3 ycjioBHH- pa6oTbi nojmiHnHHKa corjiacHo n. 1-5, 
noiiBepraioT neTajiH nojuiiHnHHKa. BTopwHHoft TepMOo6f)a6oTKe npH TeMnepaiype 
80-150°C b TeseHMe' 10-60 mhh., 3aTeM ocyiuecTRrtajoT npHKaTJcy paooHHX 
noBepxHocreH iierajieH noiiuiMnHHKa B TeMeHHH 5-120 mhh. 



™> 98/13611 PCT/RU96/00307 




FIG, 5 • • ' 



WO 98/13611 



2/3 



PCT/RU96/00307 




F I G', k 




■20 • lt$ 60 75 

B pe/h ft npuxani/u . -huh. ; 
l- 'CmQHdapmHbiu noduuriHux " fffig. 
■hflpedjiazaemiu- nodmunnux 



90 ■ . 



• WO 98/13611 . n „ mm£Hungvm 

PCT/RU96/00307 

3/3 




INTERNATIONAL SEARCH REPORT 



IntcrnauonaJ application No. 

PCT/RU 96/00307 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 : F16C 33/66, C25D 13/06 
According to mtcrnauonal Patent Classification (IPC) or to both national classification and IPC 



B; FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 : F16C 19/00-19/54, 33/00, 33/58, 33/66, C25.D 13/00, 13/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted. during the international search (name of data baao and, where. practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


SU, A, 834364. (JU.N. 6L0DIN et al.), 
30 May 1981' (30.05.81) 


1-6' 


A 


. D£, "Al, 4139426 (NTN CORP. ) , 
17 June- 1992 ( 17.06.92) 


1-5 ' • "/ 


A 


DE, A1, 4446088 (KOY0 SEIKO CO., LTD/), ■ ' 
29 June 1995 (29.06.95) , 


1-5 


A 


US, A,. 4508396 (HITACHI, LTD.), ■ 
2 April 1985. (02.04,85) 


6 


A 


US, A, 4432851. (SUMITOMO METAL INDUSTRIES, LTD.), • 
21 February 1994 (21 .02.84) • 


-6- 



| [ Further documents are listed in the continuation of Box C. ' | [ ' See patent femily annex. 



* SpeciaJ categories of cited documents: 

"A" documera defining the general state of the. art which is noi considered 

to be of particular relevance 
"E" earlier document bm. published on or after the international filing dale 
"L" documem which may throw doubts on priority dairies) or which is 

cited to establish the publication date of another citation or other 
. special reason (as specified) 
"O" documem referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the irrtemalional filing date but later than 
the priortry dale claimed 



later document published after the international filing date or priority 
. dale and not in conflict with the application but. cited to unoerstanc 
the principle or theory underlying the invemion 

document of. particular relevance; the claimed invemion cannot bt 
considered novel or cannot be considered to involve an inventive 
step when the (tocumem is taken alone 

document of particular relevance; the claimed invention cannot b< 
considered to involve an inventive step when the document i: 
combined .with one or more other auch documents, such combinatior 
being obvious to a, penon' skilled in the an 

, doaiment member of the same patent family 



Date of the actual completion of the international search 

8 April -1997 (08.04.97) 



Date : of mailing of .the internationaJ search report 

23 April, ;1997 (23.04.97) 



Name and mailing address of the ISA/ 



RU 



Authorized officer 



Facsimile No. 



Telephone No. 



OTHET O MOKflyHAPOAHOM nOMCKE 



Mexaynapojmaji 3asBxa Ns 

PCT/RU 96/00307 



A. KJlACCHOHKAUHfl FIPEHMETA H30EPETEHHH: 

F16C 33/66, C25D 13/06 
Cornaciio McxnyHapoflHpH nareHTHOH iuiaccHtt)HKauHH (Mnk-6) 


B. 05J1ACTH nOHCKA: 


npOBCpCHHUH MHHKMyM AOXyMCHTSUHM (CHCTCMa ICnaCCH(J)HKajIHH H HKflCKCbl) MflK-6: 

. F16C 19/00-19/54, 33/00, 33/58, 33/66, C25D 13/00, 13/06 


Jlpyraa npoacpcHHaa aoxyMeHrauH* a to« Mcpc, b jcaKOH OHa ajuifOMCHa b nOHCKOBUc noa6opKM: 


3jieiCTppHHaa 6a3a aanHbix, Hcnanb30BaBuiaaca npH hohcxc (HaasaHHc 6a3bi h, cow bosmoxho. noHCKoawc TepMraw): 


C. flOKYMEHTbi; CHHTAK)UIHE01 PEJIEBAHTHMMH 


KaTcropHJi 


Ccbuikh Ha noKyMCHTW c yxa3aHHCM, rue 3to bo3moxho, pcJicBaKTHwx sacrcH 


Othochtcs k nyHKTy Ne 


A 


SU. A. 834364 (KXHTJIOZWH h up.), 30 Ma 


a 1981 (30!05.8l) 


1-6 


' A 


DE. Al. 4139426 (NTN CORP.), 17 hiohji 1992 (17.06.92) 


1-5 


A 


DE, Al, 4446088 (KOYO SEIKO CO.. LTD.), 29 worn 1995 (29.06.9.5) 


1-5 


' A 


US, A. 4508396 (HITACHI, LTD.), .02 anpe/u 1985 (02.04.85) 


6 


A 


US. A, 4432851 (SUMITOMO METAL INDUSTRIES, LTD.). 21 4>£Bpan» 1984 

(21.02.84) ■ • ;"• . .*'•'' 


6 


j JnocncaywujHc flOxywcuTw yxaaaHM a npoa&nxemiM rpatpw C. 


j J juhhuc o naTCHTax-aHanorax yxaianu a npmioaccuHH 


• Oco6wc KBTcropHK ccvuioHHUx abxyMcwroB: 
"A" noKyMoiT, onpeaejjaioiuHft o6iUH»i ypoBcHk tcxhhkm . 
"E" 6oaec paHHHH noKywcHT. ho ony6jiHKoaaHHUH Ha aaTy 
McxnywapoiiHOH noiiaHH WiH nocnc mcc 

"O" flOKyMCHT, OTHOCJJUUHHCH X yCTHOMy pSCXpUfTH tO. 3KCnOHI1- ' . 
pOBaHHK) H TJl. 

"P" flOK/MCHT, onytfjiHxoaaHHUH AO AftTM uexnyHapoaHOH no- 
oa^M. no noc/te naTbi HCnpaujHBacMOro npHopwrcra 


"V Gojiee noiOHHH aoxyMCMT. onyG/imtoflaHHWH nocnc naTM 
npHopMTrra.M jiphbcuchhuh uns-noHH^aHH* Hi3o6pcTCHH« 

~X" floitywciiT. hmoouihh hoh6o/icc 6nH3xoc othoujchhc k npCQMcry 
noMCKa. nopoiauiHH MOBMjuy m H3o6peTaTtnwcxHH yposeHb 

"Y". floxyMcHT. nopoMauiHii H3o6pcTaTeai»cxHfl ypoaeHti a cohc- 

. TflHHH C OUHHM W1H HCCKOJIkKHMH HOXyMCHTaMH TOK *C 

•xaTcropMH 

■'&" flOXyMCHT. ajUlSKMUHHC* nOTCHTOM-aHlUIOrOM 


JlaTa ACHCTBHTcnbHoro ^aBcpiucHHSi McxayHapoflHoro pOHCxa 
• 08. anptrw 1997 (08.04.97) 


ilaTa ornpaBKH HacToamcro oiNcTa o McxjiyuapoiiHOM 
noHCKc . 23 aripewj 1997 (23.04.97) / 


Ha hmch 083n hc h aspcc MexflyHapOBHoro npHCKOooro opraHa: 
BccpOCCHHCKHH HayMHO-HCOlCflOBaTCnbCKHH HIICTHTyT 
H HCTHTyT rOCyflapCTBCHBOH naTCHTHOH 3KCricpTH3bJ, 

Poccwa. 1=21858. Mocxoa. Ecpexxpacjcaa Ha6... 30-1 
Oaxc: 243-3337, nyicraSn: 1 14818 nOHAHA 


YnonHOMOHCHHOC AHUO: 

T.XpOMOsa 
TtnctpoH Ns: (695)240-5888 



Ct>OpMQ PCT/ISA/210 (BTOpOH /ihct) (HK)/lb 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
□TbLURRED OR ILLEGIBLE TEXT OR DRAWING 
0 SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

GTrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



